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(57) Abstract 



Genes and methods for optimizing levels of substrates employed in the biosynthesis of copolymers of 3-hydroxybutyrate (3HB) and 
3-hydroxyvalerate (3HV) in plants and bacteria via manipulation of normal metabolic pathways using recombinant DNA techniques are 
provided. This is achieved through the use of a variety of wild-type and/or deregulated enzymes involved in the biosynthesis of aspartate 
family amino acids, and wild-type or deregulated forms of enzymes, such as threonine deaminase, involved in the conversion of threonine 
to P(3HB*co-3HV) copolymer endproduct. By these methods, enhanced levels of threonine, a-ketobutyrate, propionate, propionyl-CoA, 
/?-ketovaleryl-CoA, and ^-hydroxy valeryl-CoA are produced. Also provided are methods for the biological production of P(3HB-co-3HV) 
copolymers in plants and bacteria utilizing propionyl-CoA produced through a variety of engineered metabolic pathways. Introduction into 
plants and bacteria of an appropriate 0-ketothiolase, /?-ketoacyI-CoA reductase, and PHA synthase, alone or in combination with various 
enzymes involved in asparate family amino acid biosynthesis and the conversion of threonine to PHA copolymer precursors, will permit 
these organisms to produce P(3HB-co-3HV) copolymers. 
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1. Claims: 1-30, 40. 

Plants and bacterimum producing P(3HB-co-3HV) copolymer, 
comprising introduced DNA for the enzymes 
beta-ketothiolase(s) capable of synthesising both 
acetoacetyl -CoA and beta-ketovaleryl-CoA, a 
beta-ketoacyl-CoA reductase capable of reducing said 
intermediates to beta-hydroxybutyryl-CoA and 
beta-hydroxyvaleryl-CoA respectively, and a PHA synthase 
that incorporates both of said hydroxyacyl compounds into 
the P(3HB-co-3HV) copolymer, optionally containing a wild 
type or deregulated threonine deaminase, a method using said 
plants for the production of said copolymer, as well as the 
beta-ketothiolase and threonine deaminase(DNA molecules) 
used in said plants and bacterium. 



2. Claims: 31-35 

Plants producing P(3HB) homopolymer in their 
seeds, comprising introduced DNA encoding the enzymes 
beta-ketothiolase capable of producing acetoacetyl -CoA, 
phbB, and phbC, each linked to a transit peptide for 
directing said enzymes to a plastid, and regulatory signals 
for seed expression. Method for the production of said 
homopolyymer using said plants, as well as seeds containing 
it. 



3. Claim : 36 

Method for Agrobacterium mediated transformation of canola 
by inoculating a stem explant prepared by the removal of 
leaves and buds along the stem and removing 4-5 inches of 
stem below the flower buds, further cutting said 4-5 inches 
of stem into segments, subsequently culturing said explant 
in a basal -side down orientation, and regenerating a 
transformed plant from the transformed tissue obatined 
thereby. 



4. Claims: 37-39 

Method for the Agrobacterium mediated transformation of 
soybean by inoculating a region adjacent to the axillary 
bud, in an explant prepared from a cotyledon of soybean 
seedling, by incubating said seedling at 0-10 degrees 
Celsius for at least 24 hours, removing the hypocotyl region 
from the region of about 0.2 to 1.5 cm below the 
cotyledonary node, splitting the remaining attached 
hypocotyl segment thereby also seperating the cotyledons, 
removing the epicotyl from its cotyledon, and wounding the 
cotyledon in the region of the axillary bud. Selection and 
regeneration of plants from transformed tissue obtained 
following said inoculation, as well as the the explant and 
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